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The CT-PPS Detector
CT-PPS (CMS-TOTEM Precision Proton Spectrometer) [1] is a joint project the CMS [2] and TOTEM [3] collaborations with the goal of studying central exclusive production (CEP) in proton-proton collisions. The aim is to study processes mediated by colourless exchanges with large rapidity gaps in the final state, like photon-photon and gluon-gluon fusion, as can be seen in Figure 1 , where the high p T system is detected by the central CMS detectors and the scattered protons are detected by CT-PPS. 
FastSim for CT-PPS
The fast simulation of the CMS detector (henceforth FastSim) [4] is an object-oriented system, written in C++ and steered by Python configuration files, in the CMS software framework (CMSSW) [5] . It is alternative and complementary to the Geant4-based approach (for which we employ the term "full simulation", including the electronic effects simulated by CMSSW-specific modules), with respect to which it is regularly validated and tuned. The block diagram shown in Figure 3 represents the CT-PPS FastSim modules integrated in CMS FastSim. For the tracking detectors, both the TOTEM Si strips and the 3D pixel sensors [6] can be simulated. For the timing, diamond sensors [7] and Ultra Fast Silicon Detectors [8] are available. 
Track reconstruction
The SimTransport package in CMSSW is an interface to Hector [9] , which uses transfer matrices to propagate single particles through the magnetic elements of the accelerator (dipoles and quadrupoles) and other elements like collimators and aperture limitations. This package is used both for transporting the generated protons up to the location of the detectors and for inferring the kinematical variables at the collision point, allowing to determine the protons momenta, as well as t and ξ .
A physics example: ExHuME gg → jj
Exclusive dijet production (Figure 1, left) is one of the interesting processes that can be studied by measuring the jets in the central part of CMS and the scattered protons in CT-PPS. The ExHuME generator [10] interfaced to PYTHIA was used to simulate events for this channel at √ s = 13 TeV, with dijet invariant masses between 300 and 2000 GeV. The reconstructed hit maps are shown in Figure 4 . In this simulation, the detectors are at a distance of 15σ from the beam centre, with σ the standard deviation of the spatial distribution of the beam in the transverse plane. An LHC optics with β * = 0.6 m and crossing angle 142.5 µrad is assumed.
